Mississippi University for Women

ATHENA COMMONS
MSN Research Projects

MSN Research

8-1-2019

Childhood Lead Poisoning Prevention: Healthcare Provider
Knowledge and Self-Reported Practice
Lydia Ruth Rice
Mari Caitlyne Minga
Laken Fulcher
Eric Yarborough

Follow this and additional works at: https://athenacommons.muw.edu/msn-projects
Part of the Nursing Commons

Recommended Citation
Rice, Lydia Ruth; Minga, Mari Caitlyne; Fulcher, Laken; and Yarborough, Eric, "Childhood Lead Poisoning
Prevention: Healthcare Provider Knowledge and Self-Reported Practice" (2019). MSN Research Projects.
391.
https://athenacommons.muw.edu/msn-projects/391

This Thesis is brought to you for free and open access by the MSN Research at ATHENA COMMONS. It has been
accepted for inclusion in MSN Research Projects by an authorized administrator of ATHENA COMMONS. For more
information, please contact acpowers@muw.edu.

CHILDHOOD LEAD POISONING PREVENTION: HEALTHCARE PROVIDER
KNOWLEDGE AND SELF-REPORTED PRACTICE

by
Lydia Ruth Rice
Mari Caitlyne Minga
Laken Fulcher
Eric Yarbrough

Clinical Research Project
Submitted in Partial Fulfillment of the Requirements for the
Degree of Master of Science in Nursing, College of Nursing
and Health Sciences
Mississippi University for Women
COLUMBUS. MISSISSIPPI
August 2019

Graduate Committee Approval

The Graduate Committee of Lydia Ruth Rice, Mari Caitlyne Minga,
Laken Fulcher, and Eric Yarbrough
hereby approve this research project as meeting partial
fulfillment of the requirements for the Degree of
Master of Science in Nursing

Date

Approved

Approved

Approved
Committee Member
Approved:

Director of Graduate Studies

Copyright © 2019 Lydia Ruth Rice, Mari Caitlyne Minga,
Laken Fulcher, and Eric Yarbrough
All rights reserved. No part of this work may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without the authors' prior written permission.
111

CHILDHOOD LEAD POISONING PREVENTION: HEALTHCARE PROVIDER
KNOWLEDGE AND SELF-REPORTED PRACTICE
Lydia Ruth Rice, MSN, RN
Mari Caitlyne Minga, MSN, RN
Taken Fulcher, MSN, RN
Eric Yarbrough, MSN, RN
Mississippi University for Women, 2019
Supervising Faculty: Beth Turner, FNP-BC
Abstract
Exposure to lead can lead to detrimental effects, especially in children. To reduce
effects of lead exposure and improve screening practices among primary care providers,
the Centers for Disease and Control (CDC) created recommendations for childhood lead
poisoning prevention. In the United States there are approximately four million homes
where children are continuously exposed to lead at alarming levels. Over 500,000
children, less than 6 years of age, have lead levels greater than 5 mg/dL. According to
the CDC, any level above 5 mg/dL requires immediate action to be taken to prevent
further exposure to lead (Centers for Disease Control [CDC], 2018). The researchers in
this study utilized a descriptive, non-experimental, quantitative design to determine
primary care providers' knowledge and practices regarding childhood lead poisoning
prevention. The researchers developed a questionnaire that was placed into
SurveyMonkey for online distribution via email and social media. The questionnaire
contained four demographic questions regarding years of experience as a primary care
provider, whether the provider sees patients under 6 years of age, primary care provider
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type, and the current area of practice. In addition, the questionnaire contained seven
knowledge-based questions. Lastly, two questions were included regarding the selfreported practices of the primary care provider. The researchers utilized the most recent
CDC recommendations regarding childhood lead poisoning prevention to create the
questionnaire. The population surveyed were primary care providers who practice in the
state of Mississippi. A convenience and snowball sample were utilized to obtain a sample
of 110 primary care providers. Data analysis revealed that primary care providers were
not knowledgeable of CDC recommendations for lead level screening in children. The
average score on the knowledge-based questions was 72.6%, which was below the
benchmark set by the researchers of 85.7%. When evaluating self-reported practices of
the sample population, only 60% reported correctly screening for lead exposure using the
lead risk assessment questionnaire. Fifty-five percent reported accurately screening with
blood levels as recommended by the CDC. Findings revealed a great need for further
education regarding lead screening guidelines and implementation of the guidelines
among primary care providers in Mississippi.
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CHAPTER]
Dimensions of the Problem
Lead poisoning is the leading most preventable environmental-associated disease
among children. A World Health Organization goal by 2020 is to eliminate lead exposure
entirely. In the United States there are approximately four million homes where children
are continuously being exposed to lead at alarming levels. Out of those four million
homes, half a million children less than 6 years of age have lead levels greater than 5
mg/dL. According to the Centers for Disease Control and Prevention (CDC), any level
above 5 mg/dL requires immediate action to be taken to prevent further exposure to lead
(Centers for Disease Control and Prevention [CDC], 2018). Although, the incidence of
death due to lead exposure is very rare, the consequences of lead poisoning can be very
serious. Elevated blood lead levels have been associated with several mental and physical
impairments including, but not limited to, decreased IQ levels, seizures, anemia, coma,
and even death. Children younger than 6 years are more prone to be affected "due to the
immaturity of their organ systems, growing bodies, high gastrointestinal absorption, and
frequent hand-to-mouth habits" (Radford. Balanay, Featherstone, & Kelley, 2018. p. 16).
Anyone can be at risk for lead poisoning; however, those with a particularly
increased risk include "children living in impoverished conditions and aging homes with
poor maintenance, and children from middle- and upper-class families that renovate
aging homes without proper anticontamination measures" (Radford et al., 2018, p. 16).
Young children can be exposed to lead by eating lead paint chips, bathing in or drinking
water from lead pipes, and playing in soil that has been exposed to leaded gasoline. The
greatest lead exposure comes from both interior and exterior lead infused dust and chips.
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Although, lead paint has been banned since the late 1970s, "in 1998, of the 16.4 million
US homes with one or more children younger than 6 years, 25% still had significant
amounts ot lead-contaminated deteriorated paint, dust, or adjacent bare soil" (Mississippi
State Department ol Health, 2017. p. 3). Respectfully, in Mississippi the numbers are just
as high. A survey conducted between 2010 and 2014, by the American Community
Survey, concluded that there were 1,092,627 occupied homes in Mississippi. Of those
homes, 46% were built before 1979. which predisposes children to increased risk of lead
exposure. The children at highest risk are those who are living in homes built before
1978. living in poverty, enrolled in Medicaid, or living in foster homes (Mississippi State
Department of Health, 2017). Children who have been exposed to lead should be
"periodically retested, provided health education, treated if necessary, and possibly
referred to early intervention services. In addition, their housing may need lead
abatement" (Leafe, Irigoyen, DeLago, Hassan, & Braitman, 2015, p. 14). Lead exposure
is completely preventable, yet half a million children are still exposed to lead daily (CDC,
2018).

Background of the Problem
Before 1975, there was no regulation of lead products since little was known of
the harmful effects of lead exposure in children. So, in 1975, after extensive research the
CDC initiated a program for prevention of lead exposure in children and established
recommendations for primary care providers. Periodically the series of recommendations
have been updated with new editions, with the last edition being released in 2012. Up
until 2012, the CDC had classified an "actionable" lead level reference range to be
greater than 10 pg/dL. Blood lead levels are very important because research has proven

that there is no safe level of lead in the blood, and lead poisoning does not manifest
obvious signs and symptoms until irreversible damage has been done. Therefore, the
CDC took the advice of the Advisory Committee on Childhood Lead Poisoning and
lecommended the actionable" lead reference values be lowered to 5 pg/dL. Although
these recommendations went into effect in 2012. many counties across the United States
have not implemented the changes. It is predicted by the CDC that, with the change in
reference level from 10 pg/dL to 5 pg/dL, more than 450,000 children will be classified
as being exposed. While there has been an improvement in lead poisoning prevention
efforts, there are still children under the age of 6 years of age who have not been tested
for lead (Radford et ah, 2018).
With the dramatic increase in exposed children with the new blood lead reference
values, it has been determined that improved prevention and education outreach is vital
(Radford et ah. 2018). It is important to evaluate other places these children could be
exposed to lead such as daycares, schools, libraries, and playgrounds. With the new
recommendations from the CDC more children will benefit from the necessary treatment
and interventions such as education on preventing further rise in lead levels, healthier
homes due to lead abatement, and re-testing. It is crucial to know the exact exposure
prevalence to determine whether there are enough funds and resources to meet the
demands. With this growing number of children needing intervention, it is believed that
"to be capable of efficiently handling 4-10 times the current workload, additional training
of other staff members or hiring additional employees would be necessary" (Radford et
ah, 2018, p. 20). Therefore, it is recommended that health departments need to perform a
cost-benefit analysis of making changes (Radford et al., 2018. p. 20).
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Statement of the Problem
One oi the main challenges that health care providers and other public health
agencies face is determining which children are at a high enough risk to justify a blood
test because childhood lead poisoning is not equally prevalent across the United States.
Another challenge is being knowledgeable with the CDC recommendations for screening
and complying with these recommendations. One tool that providers may use is a
personal lead risk screening questionnaire that typically includes questions about the age
of the child's housing, the condition of the paint in it, and rhe parents' exposure to lead at
work. The CDC recommends that all children 1 to 5 years of age be screened for lead
exposure at each well visit starting at 6-months of age utilizing a screening risk
assessment questionnaire. If one "yes" or "unknown" is marked on the questionnaire, it is
recommended that a blood lead level be drawn immediately (CDC, 2018).
Since no level of lead in the blood is safe, the CDC recommends that action be
initiated if the lead level is greater than 5 pg/dL. The CDC recommendations are that
every child have a blood lead level drawn at 12 months and then again at 24 months,
regardless of the answers to the risk assessment questionnaire. The CDC also
recommends children between 24 and 72 months old have a lead level drawn if not
previously drawn. If the blood lead level is greater than 5 ug/dk then the CDC
recommends close follow-up. Specific recommendations for follow-up based on venous
blood lead level are demonstrated in Table 1.
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Table 1

Follow up Testing Recommendations Based on Venous Blood Lead Levels
Venous Blood
Lead Levels
(pg/dL)

Early follow up testing
(2-4 tests after
identification)

Later follow up testing after Blood
Lead Level declining

>5-9

3 months*

6-9 months

10-19

1-3 months*

3-6 months

20-24

1-3 months*

1-3 months

25M4

2 weeks-1 month

1-months

>45

As soon as possible

As soon as possible

* Source: CDC https://www.cdc.gov/nceh/lead/acclpp/actions blls.html

Due to the significant health complications that lead exposure can cause in
children and the number of children still being affected by lead exposure, many private
insurances and Medicaid have mandated that the CDC recommendations be followed. If
blood lead levels are not drawn on all children enrolled in a Medicaid program, then
compliance has not been met and reimbursement to primary care providers is affected.
Surprisingly, between 2010-2015 only 15% of Medicaid participants were appropriately
screened (Mississippi State Department of Health. 2017). According to the Mississippi
Lead Poisoning and Healthy Homes Program (MSLPPHHP) there were "263,541
children [that] were tested for elevated blood lead levels from 2010-2015. Of the total
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number of children tested, 2,303 had blood lead levels at or above the reference value of
5 pg/dL and 285 >15 pg/dL (Mississippi State Department of Health, 2017. p. 5).
Dangeious lead levels in children do not manifest as obvious signs of poisoning until
irreversible damage is done, and the only way to test for elevated lead levels is a blood
test (CDC, 2018). Thus, the problem to be addressed in this study is primary care
providers' knowledge of CDC recommendations for childhood lead poisoning prevention
and self-reported screening practices of these providers.
Purpose of the Research
The purpose of this research study is to determine if primary care providers are
knowledgeable of the CDC recommendations for childhood lead poisoning prevention
and to evaluate the self-reported practices of primary care providers regarding these
recommendations.
Significance of the Research
This study will be useful to primary care providers as well as medical and nursing
educators in determining whether primary care providers are knowledgeable and adhering
to CDC recommendations regarding blood lead level screenings and prevention. By
determining if primary care providers are following recommendations of the CDC for
lead screening in children, the current researchers will be able to identify if there is a lack
of knowledge or lack of screening practices which would indicate that further education
is needed. If lead poisoning is detected early, then harmful effects can be minimized or
prevented all together by implementing recommended interventions. Interventions such
as retesting, education on lead exposure, medication, and lead abatement of homes can
aid in eliminating elevated lead levels. Without proper early prevention and intervention
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dangerous lead levels go undetectable and irreversible damage will occur. Proper
screening piactices can result in early detection of elevated blood lead levels and
elimination of harmful effects (Radford et al., 2018. p. 20).
Conceptual Framework
1 he established theory used as the framework for this research study was Dr. Nola
Pender's Health Promotion Model (HPM). The HPM is focused around the concept of
promoting an individual's well-being by encouraging one to pursue their own health. The
HPM involves a multitude of factors that influence an individual as they strive to obtain
optimal health (Alligood, 2018).
The most recently revised HPM involves eleven major concepts as follows: (a)
prior related behavior; (b) personal factors; (c) perceived benefits of action; (d) perceived
barriers of action; (e) perceived self-efficacy; (f) activity-related affect; (g) interpersonal
influences; (h) situational influences; ( i) commitment to a plan of action; (j) immediate
competing demands and preferences; and (k) health-promoting behavior (Alligood,
2018). Health-promoting behavior is the ultimate goal of the HPM. Prior related
behaviors affect health-promoting behavior by giving the participant a pre-conceived idea
of an outcome to a certain action. This can be directly or indirectly. Personal factors
involve a myriad of influences categorized as biological, psychological, and
sociocultural. Perceived benefits and barriers of action are positive or negative results
that are anticipated by an individual based on things real and/or imagined. One's selfefficacy entails an individual's perception of their ability to perform a health-promoting
behavior. Activity-related affect involves a person's perception of a task before, during
and after their performance of the task. Interpersonal influences involve one's family,
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peers, and healthcare providers. Regarding situational influences, Alligood (2018) states,
1 hey (situational influences) include perceptions of available options, demand
characteristics, and aesthetic features of the environment in which given healthpromoting behavior is proposed to take place'' (Alligood, 2018. p. 326). A commitment
to a plan of action encompasses the intention and strategy an individual or a healthcare
provider plans to implement in order to achieve a health-promoting behavior. Immediate
competing demands are things that an individual has low control over, such as work or
family-related responsibilities. Immediate competing preferences are things that one has
high control over, such as deciding whether to use their free time to watch television or
ride a bike. All the factors listed above prove the multidimensional nature of Dr. Pender's
HPM. Dr. Pender deduced that these factors are all vital in an individual's perception of
their well-being and how they pursue their health (Alligood, 2018).
In this research study, the researchers analyzed health-promoting behaviors of
primary care providers regarding blood lead level testing in children. The primary focus
of this study is to determine if primary care providers are knowledgeable of the CDC
recommendations for childhood lead poisoning prevention and to evaluate the selfreported practices of primary care providers regarding these recommendations. One idea
of Dr. Pender is that healthcare providers are involved in an individual's healthpromoting behavior through the concept of interpersonal influences as discussed above.
By being more knowledgeable of and implementing the current recommendations in their
practice, primary care providers can positively affect their patients well-being. Because
of the vague nature of lead poisoning symptoms, it is vital for primary care providers to
step in and be promoters of health by teaching and enforcing practices essential to the
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prevention ol lead over-exposure. This will in-turn reach the ultimate goal of Pender's
HPM — that is, promoting optimal health in patients and communities. The IIPM proved
to be a very beneficial framework for this study (Alligood, 2018).
Research Questions
1. Are primary care providers knowledgeable of CDC recommendations for
childhood lead poisoning prevention?
2. What are the self-reported practices of primary care providers regarding
childhood lead poisoning prevention?
Definition of Terms
There were various terms regarding research that require a definition to clarify
their meaning in relation to the current study. The theoretical and operational definitions
respectively follow:
Primary care providers.

Theoretical: A physician (M.D. - Medical Doctor or D.O. - Doctor of
Osteopathic Medicine), nurse practitioner, clinical nurse specialist or physician assistant,
as allowed under state law, who provides, coordinates or helps a patient access a range of
health care services ("Primary Care Providers", n.d.).

Operational: Student researchers defined primary care providers as specially
trained health care practitioners that assess health problems, develop a plan of care,
diagnose the illness or condition, and treat appropriately, whether pharmacologically or
non-pharmacologically. The primary care providers who participated in this study were
all practitioners that received and responded to the email blast survey.
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Knowledgeable.

Theoretical: Having information and understanding that comes from experience
or education ('"Knowledgeable", 2019).

Operational: The questionnaire contained seven knowledge-based questions
which included specific questions concerning the actual recommendations proposed by
the CDC. The questionnaire was analyzed by giving a numerical score to
correct/incorrect responses provided by the participants. A score of 6 out of 7 (85.7%)
was considered knowledgeable. A score below a 6 out of 7 (85.7%) was considered
unknowledgeable.

CDC recommendations for childhood lead poisoning prevention.

Theoretical: Recommendations written by the Advisory Committee on Childhood
Tead Poisoning Prevention (ACCLPP) to protect children from lead exposure and to
serve children who have already been lead poisoned (CDC, 2017).

Operational'. Recommendations written by the ACCLPP to protect children from
lead exposure and to serve children who have already been lead poisoned (CDC, 2017).

Self-reported practices.

Theoretical'. Measures in which respondents are asked to report directly on theii
own behaviors, beliefs, attitudes, or intentions (Lavrakas, 2008).

Operational'. : Measured by participants' responses to two questions based on
their personal current practices regarding the implementation of lead risk assessment in
the clinical setting.
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Assumptions
For the purpose of the study, the research group made the following assumptions:
1. Participants answered questionnaire truthfully, without utilization of outside
resources.
2. The questionnaire adequately measured primary care providers knowledge of
recommendations for childhood lead poisoning prevention.
3. Participants honestly reported their personal practices regarding childhood lead
poisoning prevention.
4. Compliance with recommendations for childhood lead poisoning by primary
care providers is based on perceived benefits of health promotion screenings.

Summary
Lead exposure in children has declined significantly since 1975 but the risk of
exposure still exists. After a child is exposed to lead there are no warning signs or
indications until irreversible damage has occurred. Therefore, the CDC is dedicated to
eliminating and preventing lead exposure in children by developing recommendations on
how to effectively screen children for lead exposure. These recommendations are
continuously being updated. Thus, it is imperative that primary care providers are
knowledgeable and are correctly implementing the newest CDC recommendations.

Chapter II
Literature Review
The purpose of this research study was to determine if primary care providers
were knowledgeable ol the CDC recommendations for childhood lead poisoning
prevention and to evaluate the self-reported practices of primary care providers regarding
these recommendations. Screening for lead exposure by primary care providers is crucial
because early recognition can minimize the detrimental effects. According to the CDC,
there is no safe blood lead level (Haboush-Deloye, Marquez. & Gerstenberger, 2017).
The objective of this chapter was to present literature reviews that are related to
blood lead levels and screening recommendations. This chapter validated the damaging
effects of lead exposure, demonstrated the impact of screening tools, and discussed
primary care provider knowledge and compliance of recommendations.
Conceptual Framework
The art and practice of nursing has been guided by many inspirational theorists
and their theories. One of the most influential theorists in the field of nursing was Dr.
Nola Pender. Dr. Pender worked diligently to construct her beliefs into her theory known
as the HPM. The vision of Dr. Pender's HPM was erected from her background in
nursing, psychology and human development (Alligood, 201 8). 1 hrough her experience
and education, she developed her theory around the principle of promoting self-efficacy
to ensure a holistic approach to one's health. The HPM is focused around the proposition
that a person's overall condition of health is linked to their perception of health and their
willingness to participate in activities or behaviors that promote their well-being. Her
theory has been used in many research studies to support the idea that a person s
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involvement in theii health has salient outcomes. The model gave nurse practitioners
structural foimats on how to design strategies for health promotion. This theoretical
framework was important because it showed a strong correlation between those strategies
and positive health outcomes. Pender's HPM has been validated by multiple research
studies on its elficiency to control unhealthy behaviors and its validity can be seen in the
following literature discussions. Pender's HPM guided the current research study
(Alligood, 2018).
Khodaveisi, Omidi, Farokhi, and Soltanian (2016) conducted a quasiexperimental study to determine the effects of Pender's HPM on improving the
nutritional behavior of overweight and obese women. The study included 108 women
divided equally into a controlled group and experimental group. Data was collected on
both groups by utilizing three different questionnaires: demographic, Pender's PHM
constructs, and nutritional behaviors. The questionnaires were graded by a 4-point Likert
scale. The researchers developed an intervention-based training session utilizing Pender's
HPM, and only the experimental group were provided the training sessions. After the
training sessions, both groups were retested. Results of this study indicated that utilizing
'•Pender's HPM-based intervention can positively affect and improve the women's
nutritional behaviors" (Khodaveisi, Omidi, Farokhi, & Soltanian, 2016, p. 172). During
the study, a person's perceived barrier decreased while perceived benefits, perceived selfefficacy, and commitment to action increased significantly after the HPMs intervention
sessions. Therefore, "an increase in self-efficacy using the Pender's HPM,
and...knowledge about barriers and strategies increase)s] the motivation and perceived
social supports" (Khodaveisi et ah, 2016, p. 170), which changes a person's perception
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on health promoting habits. 1 his change in health promoting habits lead to positive
patient outcomes (Khodaveisi et ah, 2016).
In a study conducted by Kamran, Azadbakht. Sharifirad, Mahaki, and Mohebi
(2015), Dr. Pendens HPM was used to compare "the relationship between blood pressure
and the structures of Pender's HPM in rural hypertensive patients" (Kamran et ah, 2015,
p. 1). 1 his cross-sectional study utilized Dr. Pender's HPM to stress the importance of a
person's perception of their health status. In 2013, 671 patients were included in the study
using the simple random multistage method. The researchers utilized an eight-construct
questionnaire based on Pender's HPM that focused on demographic specification,
perceived benefits, perceived barriers, self-efficacy, affects related to behavior,
interpersonal influences, situational influences, and commitment to plan. Kamran et ah
(2015) utilized the HPM because it was "most comprehensive and predictive patterns of
health promotion behaviors...and explained the lifestyle behaviors promoting health" (p.
3). This model was also utilized because Pender's HPM assumed that a patient was
willing to change his or her self-care strategies to increase health promotion behaviors.
The result of the study proved that Pender's HMP had 71.4% prediction power in systolic
blood pressure (SBP) variations. The study "showed significant negative correlation
between self-efficacy, perceived benefits, situational influences, ...and showed positive
significant correlation between perceived barriers and SBP (Kamran et ah, 2015, p. 1).
Without nursing theorists, the nursing profession would remain stagnant, and the
result would be that patients would suffer, hs'ola Pendei was passionate about the nursing
profession and saw it as her duty to advocate for the patients. The innovations of Pender's
HPM helped shape and mold the foundation of nursing. It is the responsibility of every
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nurse piactitionei to revolutionize the way care is provided to patients. The current
reseaicheis availed the HPM in many ways. A key element of the current research project
was determining whether primary care providers know about blood lead level
recommendations in children and il those recommendations are being utilized. Several
pieces of current research have shown that, despite the recommendations, there was still
an immense number of children with higher than normal blood lead levels. Likewise,
there have been several research studies done that show the detriments of high blood lead
levels in children. By emphasizing the need to screen and advocate for following the
recommendations, the current researchers use Dr. Pender's HPM to encourage primary
care providers to push health-promoting behavior in themselves as well as their patients.
Impact of the Problem
Parhoudeh, Inaloo. Zahmatkeshan, and Seratishirazi (2017) conducted a
prospective case-control study to "investigate the blood lead level in children with
neurological disorders of unknown causes and compare it with normal children" (p. 1).
According to previous studies, lead toxicity has been linked to numerous neurological
disabilities. These range from acute headaches to long-term mental or physical delays,
proving that the ramifications of high blood lead levels can affect someone later in life.
Despite this knowledge, the CDC reports lead toxicity as the leading most preventable
environmental health hazard in the United States. Parhoudeh, et al. (2017) identified one
main hypothesis. The hypothesis implied that there was a link among elevated blood lead
levels and neurological disorders. This study gathered data from many previous studies
related to this topic for support. No theoretical framework was identified (Parhoudeh.
Inaloo, Zahmatkeshan. & Seratishirazi, 2017).
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The researcheis in this study used a prospective case-control approach in order to
test their hypothesis. They yielded their case group from patients aged 1 to 18 years of
age that were admitted or referred to two neurology clinics in Shiraz, Iran. Of these, 68
patients who suffered from some type of neurologic condition such as seizures, cerebral
palsy, and developmental delay were chosen. Sixty-eight healthy aged and sex-matched
control patients were then chosen at random from pediatric clinics in the same area. All
136 patients weie screened tor elevated blood lead levels by using a three-millimeter
venous blood sample in a heparinized test tube, with the reference value of > 5 mcg/dL as
the toxic level. J he computation was constructed on the figures from screening programs
in the United States "assuming a case-control ratio of 1:1 and odds ratio (OR) of 5, with
an 80% power of detecting the difference at 5% level of significance" (Parhoudeh, et al.,
2017, p. 2). The data collected was then measured and grouped using IBM Statistical
Software for the Social Sciences (SPSS), where continuous variables were displayed as
mean +/- SD and compared using independent samples t-test. This study took place
between September 2013 and September 2014 (Parhoudeh et al., 2017).
There were several inferences made at the completion of this study. First, it was
determined that the differences in blood lead levels were statistically not that outstanding
in relation to environment, gender, and age. Twenty-four out of the 136 patients tested
had a blood lead level > 5 mcg/dl. This included the control group as well. The most
significant data received to support the researchers' hypothesis was that the occurrence of
elevated blood lead levels was 2.9 times higher in the group with neurological deficits
than those who were considered healthy. The researchers deduced that subjects with
blood lead levels between 10-24.9 mcg/dl had a decreased cognitive maturation as
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compared to those whose blood lead levels were below 10 mcg/dL (Parhoudeh et al„
2017).
Paihoudeh et al. (2017) reported that the data collected might not have accurately
emphasized just how toxic lead poisoning can be to children's neurological systems due
to the lack of sample size. T hey stated that the region in Iran that was tested is not a very
industrialized area, therefore causing a lack of lead exposure to the children dwelling
there. They surmised that results would have likely been more dramatic if done in a more
industrialized area, insinuating a flaw in this study. In terms of success, the researchers
maintained an equal and accurate population sample in that they very closely age and
sex-matched the research subjects. All subjects were tested in the same manner and from
the same area. They also used computer software to interpret results, which reduced the
possible risk of human calculation error (Parhoudeh et ah, 2017).
The research study discussed will be very helpful for the current research being
conducted for many reasons. For one, it supported the fact that there was a prevalence of
elevated blood lead levels in children with neurological disorders. The study also
reinforced the need for blood lead level screenings in children. The researchers of this
study stressed the significance of implementing strategies in public health to practice
primary and secondary prevention techniques to reduce the harmful effects elevated
blood levels can cause. The current researchers used this study to support the need for
following recommendations provided by the CDC (Parhoudeh et al., 2017).
Fadrowski et al. (2013) conducted another study to examine the relationship
between blood lead levels and glomerular filtration rate (GFR), and to evaluate the
association between lead exposure and GFR in children with chronic kidney disease
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(CKD). I he lole of environmental lead exposure as a risk factor for CKD and its
progiession is a controversial topic. There were studies pertaining to CKD and lead
exposure: however, most have been limited by a lack of direct GFR measurement. In the
studies that did look at the GFR, most used estimating equations based on serum
creatinine or cystatin C. These equations were thought to be less accurate compared with
formal measurement of GFR. According to the CDC, lead is a widespread environmental
toxicant. Lead exposure is associated with many health effects, including neurological
deficits and kidney disease. Data in this study was pulled from many sources including
the U.S. Department of Health and Human Services, National Institutes of Health, and
the CDC. No theoretical framework was identified (Fadrowski et ah, 2013).
The apparent purpose of this study was to evaluate the association between blood
lead levels and GFR in children with CKD. In a cohort study performed by the National
Institutes of Health-sponsored Chronic Kidney Disease in Children (CKiD), GFR was
measured by the disappearance of iohexol in plasma. Fadrowski et al. (2013) conducted
an ancillary study, with a cross-sectional method, within the CKiD to examine the
association between blood lead levels and iohexol GFR in children and adolescents 1
to 19 years old (Fadrowski et ah, 2013).
According Fadrowski et al. (2013), the study occurred over 48 states in a 4-year
period. The cross-sectional analysis excluded participants who were missing data on
ethnicity, body mass index (BMI), proteinuria, income relative to the poverty level, and
hemoglobin in the cohort study. This lead to a final sample size of 391 participants
contributing to 485 lead measurements. GFR was measured at years 2 and 4 of the CKiD
study based on plasma disappearance curves of iohexol (Fadrowski et ah, 2013).
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The results of the study showed that blood lead levels were higher among males,
younger children, black children, children living in poverty, children with non-glomerular
causes of CKD, and children who were not treated with erythropoiesis stimulating agent
(ESA). GFR was lower among Hispanic children, children with proteinuria, and children
treated with anemia or treated with an ESA (Fadrowski et al., 2013).
f adrowski et al. (2013) concluded that there was no significant association
between blood lead levels and directly measured GFR in this particular group of children
with CKD. However, a negative association between lead and GFR was observed among
children with CKD caused by glomerular disease and among children who were not
anemic. The researchers conclude that continued analysis should be performed to
examine the relationship between lead and GFR decline, and to further examine the
impact of underlying cause of CKD and anemia/hemoglobin status among patients with
CKD (Fadrowski et al., 2013).
Strengths of this study included the ability to directly measure GFR, unlike most
studies that examine the association of lead levels with GFR. limitations include the
short half-life of blood lead, although blood lead concentration was the most commonly
used biomarker to estimate total lead body burden in research studies. It was impossible
to know if the blood lead level was attributable to acute or chronic exposure or was
reflecting the slow elimination kinetics of lead in bone. The cross-sectional design of the
study was another limitation. This method did not allow for the determination of
causality. Fead levels could rise due to lower GFR, known as reverse causality
(Fadrowski et al., 2013).
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Fadiowski et al. (201 j) stated "Despite being born after the elimination of many
common industrial uses of lead, the CKiD cohort and children in recent National 1 lealth
and Nutrition Examination surveys indicated that lead exposure was ongoing, because
most children in the U.S. population still have detectable blood levels" (p. 968). There
were still current sources that exposed children to lead including decaying lead paint,
tobacco smoke, leaded gasoline, diet, and lead-contaminated soil. Although this study
deteimined that there was no significant association between blood lead level and GFR, it
did show correlation in some subgroups. Fadrowski et al. (2013) also stated that children
living in impoverished households in the CKiD study had higher blood lead levels. This
data was beneficial in current research by proving the significance of screening children
for risk of elevated blood lead level and physician's knowledge of the CDC's
recommendations (Fadrowski et al., 2013).

Lead Level Recommendations
Leafe, Irigoyen. DeLago, Hassan, and Braitman (2015) performed a retrospective
cross-sectional study to "evaluate the change in prevalence of children classified as lead
exposed using the old and new 'actionable' lead reference values" (p. 14). This
information would help assess the need for additional resources to adequately care for
children classified as lead exposed. No theoretical framework for this study was
identified (Leafe et al., 2015).
Although Leafe et al. (201 5) did not clearly identify questions or hypotheses,
there were two apparent questions the research team sought to achieve. The first question
evaluated how the new lead reference values recommended by the CDC changed the
number of children now classified as being exposed. The second question regarded the
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implications of changing the "actionable" lead reference levels to both the community
and primary care (Leafe et ah, 2015).
The study took place between November 29. 2010 and October 1, 2012 "at an
urban, academic, hospital-based pediatric practice" (Leafe et ah, 2015. p.14) in a highrisk Philadelphia community where only 10% of the housing in the area was built post
1978. Most children who were provided care at this pediatric clinic were both lowincome and minorities with 78% being African American and 12% Latino. Children
included in the study were 5 years of age or younger and 85% were on Medicaid, while
10% did not have insurance. The pediatric clinic screened children at both 12 and 24
months, and if they had never been screened, then they were screened by 5 years of age.
In addition, the pediatric clinic only collected lead levels on venous blood, and they
utilized Quest Laboratories to process the results (Leafe et ah, 2015).
Children were grouped into categories of less than 12 months, 12 to 23 months,
24 to 35 months, 36 to 47 months, 48 to 59 months, and the results were grouped as
greater than 5 pg/dL, 5-9 pg/dL, and greater than 10 pg/dL. The research team utilized
one test result of each child in the study, and if there were multiple test results, the result
closest to 24-month age range was utilized. Leafe et al. (2015) "used the sign test to
compare percentages of lead-exposed children with cutoffs of 10 pg/dL and 5 pg/dL in
each age group" (p. 15), and they analyzed the data using version 12 of Stata.
Leafe et ah (2015) utilized 1,948 children in the study with the average age being
21.2 months. After completing the study, it was determined at this pediatric clinic, which
served a high-risk Philadelphia community, that there was a nine-fold increase in the
prevalence of exposed children in all age groups (p < .016) after the "actionable" lead
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level was redefined. When the reference level was greater than 10 pg/dL, 19 children
(1%, 95% confidence interval [CI], 0.6%-1.5%) were classified as being exposed, but
when the reference range was changed to greater than 5 pg/dL, 178 children (9.1%, 95%
CI, 7.9%-10.5%) were affected. Leafe et al. (2015) noted that "the nine-fold increase in
prevalence with the 5 pg/dL reference value was even greater than the fivefold increase
reported by the Pennsylvania Department of Health (PA DOH)" (p. 15) and this
prevalence surpassed the nationwide predictions of a 2.5% increase.
The research team determined that, due to the number of unhealthy homes across
the United States and the fact that a vast number of children meet all the risk factors,
there were more communities that were at high risk for having lead exposure with the
new redefined reference values. This dramatic increase in prevalence has the potential to
have both negative and positive outcomes. One of the positive outcomes the researchers
believed that would benefit from changing the "actionable" reference value was that more
children would be classified as being exposed. This classification would allow exposed
children to get the necessary treatment and interventions such as education on preventing
further rise in lead levels, healthier homes due to lead abatement, and re-testing which is
needed to help "achieve better health and social outcomes" (Leafe et al., 2015, p.15). One
of the negative drawbacks that was identified was who was responsible for these
interventions on all these newly classified lead exposed children. It is well documented
that one of the most effective ways to eliminate lead exposure was lead abatement of
unhealthy homes, but the CDC in 2012 cut funding to their Healthy Homes and Lead
Poisoning Prevention Program, which was needed to support this assertion (Leafe et al.,
2015).
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In addition, many local agencies have had a drastic cut in their funding as well.
The implications oi anymore "budgetary cuts are likely to be costly, both socially and
economically (Leafe et ah, 2015, p. 16) and could be detrimental to preventing lead
exposuie in children. Having adequate resources was crucial to health care providers
because with the new CDC recommendations there will be a need for an increase in staff
to help retest. educate, track, and refer these exposed children. Therefore, Leafe et. al.
(2015) recommended additional studies be conducted to determine how communities
across the United States were affected by the new CDC recommendations and to see if
these changes have decreased the prevalence of lead exposure (Leafe et al., 2015).
Although Leafe et al. (2015) did not identify any strengths or weakness in their
research study, some were evident. The first weakness identified was how data was
collected for the study. Even though the data collected was reliable, valid, and
responsive, there was potential for bias in the collection of this data. The research team
collected their own data, and it was collected at the pediatric clinic where they were
employed. This bias could have impacted the study and possibly skewed the results. If the
research team had utilized an outside team that had been adequately trained, the results of
their study would have been more solid. Another weakness that was identified was the
research team collected data from only one clinic. Their data would have been more
substantiated if they had utilized more clinics throughout Philadelphia. Regardless of the
weaknesses identified, this study strongly demonstrated how the change in the new
reference values will impact the community and primary care providers. The implications
from this study confirm how much more research is needed to determine the effects of
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the new recommendations nationwide and whether these recommendations help decrease
the prevalence of lead exposure in children (Leafe et ah. 2015).
The Leafe et al. (2015) study was very relevant to the current research study. The
foundation of this study was to determine if the new CDC recommendations were
beneficial and how they could impact the community and primary care. This helped guide
the current researchers in their study. The current researchers responded to one of the
recommendations of Leafe et al. (2015) that more research was needed to determine if
changing the "actionable reference value has helped decrease the prevalence of lead
exposure. The current researchers surveyed several clinicians to determine if they were
knowledgeable on the current recommendations of the CDC to screen for exposure to
lead and if clinicians were following these recommendations (Leafe et al., 2015).
Radford et al. (2018) performed a retrospective cross-sectional study "to quantify
and characterize the children with elevated blood lead levels (>10 pg/dL) and those with
blood lead levels of 5 to <10 pg/dL in Buncombe County prior to the change in the North
Carolina state law" (p. 17). This information would help assess the need for additional
resources to help care for children with lead levels greater than 5 pg/dL. No theoretical
framework was identified for this study (Radford et ah, 2018).
Radford et al. (2018) did not clearly identify questions or hypotheses for their
research but there were two apparent questions the research team sought to achieve. The
first question was to determine how many children might have benefitted from changing
the reference lead value in 2012 when the CDC had recommended the change. The
second question they wanted to achieve was to know what the implications for both the
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community and health department were since changing the "actionable" lead reference
values (Radford et ah, 2018).
The study took place in Buncombe County, North Carolina and the participants
were all children in this area that had a detectable blood lead level from 2005-2015. The
cities of Buncombe County that were included in the study were Alexander, Arden,
Asheville, Barnardsville, Bent Creek. Biltmore Forest. Black Mountain. Candler,
Fairview, Leicester, Montreat, Ridgecrest, Royal Pines, Sandy Mush, Swannanoa,
Weaverville, and Woodfin (Radford et ah, 2018).
Radford et al. (2018) collected secondary data through the Buncombe Health
Department by utilizing the North Carolina Lead Surveillance System (NC LEAD)
archived lead reports, geographical maps, and other pertinent information from the North
Carolina Childhood Lead Poisoning Prevention Program. Data was collected from
children that "tested with at least 1 pg/dL of lead detected in the blood [and] information
collected included demographic data (i.e., age, sex, location of neighborhood residence)
and blood lead levels of these children" (Radford et al., 2018, p. 17). The children were
grouped together based on their blood levels of either > 10 pg/dL and 5 to < 10 pg/dL.
The group that was characterized as > 10 pg/dL were easily collected from the data pool
in the NC LEAD database from 2005-2015, but the group 5 to < 10 pg/dL only collected
data from June 2012 to October 2015 because the "software program we used did not
allow data search by 'blood lead level' as a parameter, but instead could only segregate
cases with confirmed blood lead levels > 10 pg/dL from the data pool" (Radford et al.,
2018. p. 17). Therefore, each case had to manually be opened and entered in the
spreadsheets. The spreadsheets were created in Microsoft Excel and the research team
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utilized Analysis of Variance (ANOVA) and VassarStats to tabulate and summary the
data "with p < .05 considered statistically significant" (Radford et ah, 2018, p. 17).
Radford et al. (2018) identified 23 children with blood lead levels > 10 pg/dL
from -005 2015. I he aveiage level for these children was 14.1 pg/dL, ranging from 1028 pg/dL. Most of these children (56.5 %, n =13) had levels ranging from 10-12 pg/dL.
while 30.4 % (n = 7) had lead levels from 13-15 pg/dL. More than half (56.5 %, n = 13)
of the children were male, while the average age affected was 19.9 months old. Most of
these children were from the cities of Ashville (52.7%), Black Mountain (17.5%), and
Aiden (8.8%). Radlord et al. (2018) identified 146 children from June 2012 through
October 2015 that had blood lead levels between 5 to < 10 pg/dL. These 146 children
reflect the number of children who would have received government intervention from
the environmental health department.. .if the new CDC blood lead reference value had
been immediately adapted" (Radford et ah, 201 8. p. 18). Out of the 146 children, 63.7%
(n = 93) lived in the city of Ashville, 6.1% in Weaverville, 4.8% in Black Mountain,
4.1% in Fairview, and 8.2% was listed as "other" cities. The average age of these
children was 17.00 ± 7.26 months, and their average blood lead levels was 5.91 ± 1.27
pg/dL (Radford et al., 2018).
Radford et al. (2018) identified two weaknesses in their research study. The first
weakness was the small sample size. The research team only utilized one county in North
Carolina (Buncombe County) to collect data. If they had expanded their sample size they
could have better identified factors that could potentially "affect the implementation of
the change in intervention level" (Radford et al., 2018. p. 21). The second weakness was
in their data collection. Radford et al. (2018) utilized NC LEAD database, but because
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this system was tailoied to employees only, they had to manually collect and enter the
data which could possibly lead to human error. Regardless of the sample size and data
collection difficulties the researchers concluded that there was strong correlation with an
increased number of exposed children by changing the lead reference lead values, which
could both impact communities and health departments (Radford et al., 2018).
1 his study was relevant to the current research study for several reasons. The
foundation of this study was to determine the implications of lowering the blood lead
levels to the recommended CDC values. This helped guide the current research team in
their stud)'. 1 he current researchers responded to one of the recommendations of Radford
et al. (2018) that more research was needed to determine the implications of the new
"actionable1" lead levels. The current researchers surveyed clinicians to determine if they
were knowledgeable and are compliant with the new CDC recommendations. This was
very important because of the number of children these new blood lead level values could
impact (Radford et al., 2018).
Significance of Screening Practices
Aoki and Brody (2018) performed a cross-sectional study for investigating
whether children participating in Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC) and not enrolled in Medicaid had higher blood lead levels
than children in neither of these programs. Lead has been identified to have a significant
detriment to the development and behavior of children. The main strategy for the
prevention of childhood lead poisoning in the United States has been targeted early
detection, followed by interventions to reduce exposure. A mandate from the Centers of
Medicare and Medicaid Services (CMS) required that all Medicaid-enrolled children be
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screened for blood lead levels at 12 and 24 months of age (Aoki & Brody, 2018). CMS
provided this mandate in 1989. Poverty and lower income families were prone to be
more exposed to lead than any other subgroup. One important factor of high blood lead
level was living in older, poorly maintained housing with surfaces coated with lead paint,
and other sources of lead such as lead piping and solder (Aoki & Brody, 2018).
In this study, the authors did not explicitly state a hypothesis. However, they
sought to answer the question as to whether blood levels were higher in children enrolled
in WIC and not enrolled in Medicaid programs. Aoki and Brody (2018) stated data was
scarce regarding blood lead levels of children participating in WIC. This was the
question the authors ultimately wanted to answer. For children to receive WIC services,
they had to fall into a certain economic group. Since the program divisions of WIC and
Medicaid were so similar, it was known that children in WIC would fall into a lower
socioeconomic group (Aoki & Brody, 201 8).
Thus, this group would more than likely be living in housing exposed to high
levels of lead, which consists of older, poorly maintained housing with surfaces coated
with lead paint and other sources of lead, such as lead piping and solder. WIC
participants were identified by the CDC as a target group for lead exposure and it was
recommended that this group also be screened. As previously stated, Medicaid differs
from WIC in that Medicaid mandates all enrolled children to be screened, and WIC only
recommends enrolled children be screened (Aoki & Brody, 2018).
The study was conducted from participants enrolled in WIC and Medicaid
programs. The analysis included 3,180 children 1 to 5 years of age in the National Health
and Nutrition Examination Surveys (NHANES) conducted in 2007-2014. The scope of
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the study included all socioeconomic groups based on a sample of the U.S.
noninstitutionalized civilian populations (Aoki & Brody, 201 8). Participants > 1 year of
age were eligible for venipuncture. A family member answered a questionnaire for
children < 5 years of age. WIC participation was determined by a home interview
question: "Did the survey participant receive benefits from WIC program?" Medicaid
enrollment status was also determined by two questions: "Is the survey participant
covered by Medicaid?" and "Is the survey participant covered by SCHIP (State
Children's Health Insurance Program)?" (Aoki & Brody, 2018, p. 2).
Aoki and Brody (2018) further dissected the groups into two divisions. The first
group included children 1 to 2 years of age, due to behavior leading to the ingestion of
lead, dust, and paint chips. The second group included children 3 to 5 years of age. Aoki
and Brodi (2018) stated beyond the age of 2 years, blood lead levels tend to decline with
a diminishing option for specific exposure-reducing intervention. Along with these
divisions, data was defined by survey cycle, race/Hispanic origin, and sex. An interesting
fact concerning this study was a total of 4,685 children 1 to 5 years of age were examined
inNHANES 2007-2014. Of those. 1,501 had missing blood lead data (largely due to
parental refusal for phlebotomy), nine had missing reported WIC status and one had
missing county of residence. Thus, as previously stated, 3.180 children 1 to 5 years of
age completed the data in this study (Aoki & Brody, 2018).
This study found the prevalence of high blood lead levels was greater in WICparticipating children and that Medicaid-enrolled children had a greater prevalence of
high blood lead levels than non-Medicaid-enrolled children. As expected, both WIC and
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Medicaid-enrolled children had greater prevalence of high blood lead levels than children
who did not participate in either program (Aoki & Brody, 2018).
A°ki & Brody (2018) identified several limitations to the study. First, the WIC
participants were already established enrollees of the program. The authors stated blood
lead levels were more than likely lowered by the consumptions of food rich in iron and
calcium provided by WIC. Secondly, children that were former participants of WIC and
Medicaid were counted as non-enrollees, although they had benefited from prior services
oi either program. Finally, the sample size was small resulting in wide confidence
intervals for the estimated prevalence of high blood lead levels (Aoki & Brody, 2018). A
strength ot the study was the use of a nationally representative sample to determine
whether young children (1 to 2 years of age) who are enrolled in WIC, but not targeted
for screening via Medicaid would benefit from an expanded screening program (Aoki &
Brody, 2018).
The study was relevant to the issues concerning lead exposure screenings and
prevention. The study displayed the dangers of not having thorough, universal, and
extended screening processes for all subgroups of children exposed, or potentially
exposed to lead. Thus, it is important for clinicians to pay more attention to the screening
recommendations laid forth by the CDC (Aoki & Brody, 2018).
Eric M. Ossiander (2013) performed a systematic review to evaluate the ability of
lead screening questionnaires to predict lead poisoning risk among children. Fie identified
that lead poisoning in children was a growing problem in the United States. He addressed
the challenges associated with determining which children were at risk and required a
blood lead level test. The author cited that the use of a personal screening questionnaire
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was recommended by the CDC. No theoretical framework for lite study was identified
(Ossiander, 2013).
The appaient purpose of the study was to evaluate the ability of lead screening
questionnaiies to piedict lead poisoning risk among children by conducting a systematic
review of other published studies that have reported how effective screening
questionnaires were in predicting childhood lead poisoning risk. The methodology was a
search strategy. The author used selection criteria that included identifying studies
through a search of the MED-LINE/PubMed database using search terms that included all
modifications of the Medical Subject Headings (MeSH) headings "lead poisoning" or
"lead/blood" with the MeSH term "mass screening" or the terms "risk assessment
questionnaire," "risk assessment," or "risk questionnaire." The first search was conducted
on June 15, 2005 and included all articles that met criteria for the search terms. A followup search was done on November 10, 2009 to find articles that had been added or
indexed since the first search. The references of relevant articles that were found in the
primary search were searched again for additional studies. Also included in the search
were articles that reported the evaluation of a predesigned questionnaire that was instilled
in the way that a lead risk screening questionnaire would be used. However, the
evaluations that took place after parents learned their child's blood test results were
excluded from the study. If an article reported the evaluation of more than one
questionnaire on the same sample of children, they included all of them (Ossiander,
2013).
For each questionnaire evaluation, the number of true positives (children with
elevated blood lead levels who had a positive questionnaire response), false positives
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(childien without elevated blood lead levels who had a positive questionnaire response),
true negatives, and false negatives were pulled from the articles. The author calculated
point estimates and 95 ^ confidence intervals for the sensitivity, specificity, and their sum
by using a method suggested by Paule and Mandel. in which the pooled estimates of
sensitivity, specificity, and their sum are weighted means of the estimates from the
individual studies (Ossiander, 2013).
1 he primary search retrieved 858 citations. Of these, 22 were original research
reports that described the evaluation of a risk screening questionnaire for identifying
children with lead poisoning. There were 17 evaluations of the 1991 CDC questionnaire,
no evaluations of the 1997 CDC questionnaire, and 11 evaluations of other
questionnaires. 1 he author estimated the mean of the sums of sensitivity and specificity
of the 1991 CDC questionnaire to be 1.12 and the mean of the sums of the sensitivity and
specificity of other questionnaires to be 1.13. "If the performance of the questionnaires
was completely random, the expected value for the sum of sensitivity and specificity
would he 1.0, indicating that these questionnaires performed little better than chance at
predicting which children had lead poisoning" (Ossiander, 2013, p. 2).
There were no published evaluations found of the 1997 CDC questionnaire, so it
was not included in the review. Other limitations include that it is now recognized
nationally that blood lead levels less than 10 ug/dL are harmful to children, and there is
probably an interest in screening children lower than 10 ug/dL currently (Ossiander,
2013).
Although this study does not directly correlate with our research of the knowledge
and use of lead screening questionnaires by primary health providers, the CDC and local
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and state health depaitments recommend screening blood lead levels at 12 and 24
months, regaidless of the lead screening questionnaire responses. So, this study does
emphasize the importance of drawing blood lead levels as the CDC recommends, no
matter the questionnaire responses. It also included many statistics that were beneficial to
the current study (Ossiander, 2013).
Utilization of Guidelines by Providers
Huang, Ning, Baum, Chen, and Hsiao (2017) performed a study to assess the
knowledge level of village doctors regarding lead poisoning in children. They discussed
possible gaps of knowledge between village doctors and the ideal situation. The purpose
was to "improve evidence-based interventions to enhance health outcome[s] and prevent
lead poisoning in children" (Huang et ah, 2017, p. 2). Children are particularly vulnerable
to lead poisoning because they are constantly growing and developing. According to the
CDC, any amount of lead exposure can affect nearly every system in a child. "Currently,
millions of children globally are exposed to lead with significant risk of damage to the
brain and nervous system, resulting in impaired growth and learning/behavior problems
including diminished IQ, hearing and speech problems, and criminal behavior" (Huang et
ah, 2017, p. 2). The authors stated that, according to Bellinger (2008), the primary
sources of lead exposure in the United States were mainly lead products and old houses
painted with lead-based paints; whereas, in China the major source of lead exposure for
children was the lead-contaminated soil and dust, especially in rural China. 1 herelore,
they believed that it was vital that village doctors were aware where lead was present,
how children and adults can be exposed to lead, and specific interventions that can be
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made to leduce tlie risk of" lead pynncurp xm
1r
aa exposuie. No theoretical framework was identified
(Huang et ah, 2017).
The apparent purpose of the study was to assess the knowledge level of village
doctors regarding lead poisoning in children in rural China, and to assess the
interventions that knowledgeable village doctors implement. A cross-sectional,
questionnaire-based survey was conducted in Fenghuang County. Hunan Province,
China. Fenghuang County had a total of 307 village clinics. Of the 307 clinics, there were
297 legistered village doctors available to residents. All 297 registered village doctors
were used in this study and were interviewed face-to-face using a "What do you know"
test questionnaire. 1 he questionnaire focused on prevention strategies and lead sources in
children from rural areas. A list of the village doctors' names and phone numbers were
retrieved from local administrators. "1 he sample size was calculated to provide sufficient
power for post-intervention analyses, with an assumed non-response rate of five percent"
(Huang et ah, 2017, p. 3). The participants were read the survey questions out loud by an
interviewer, and each study took between 10 and 25 minutes to complete. Each
participant received five dollars (Huang et ah, 2017).
The survey that was used to determine village doctors' knowledge of lead
poisoning in children was a 28-question test. "In order to develop the investigation scale,
the authors searched the literature regarding lead poisoning in children and the education
training system of village doctors over past decades, as well as reference the USA and
Chinese laws and guidelines regarding lead poisoning diagnosis and treatment" (Huang et
al., 2017, p. 3). To begin with, the authors developed 20 items on the survey. Then Yale
University professors and doctors, and other colleagues, improved the questionnaire,
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resulting in 28 items. These items reflected the Chinese rural status. Questions pertained
to general knowledge ot lead, lead exposure risk, symptoms of lead poisoning, and
prevention strategies. "Possible test scores ranged from 0 to 28. with 28 being the highest
possible score. A test score was derived for each respondent; correct responses were
scored as 1 and incorrect or "I don't know" responses were scored as 0" (Huang et al.,
2017, p. 3). One-way analysis of variance (ANOVA) was used to determine associations
between test scores and individual variables. The authors state that an alpha level of 0.05
was used throughout (Huang et al., 2017).
The study concluded that most village doctors had a general understanding of lead
poisoning, but their knowledge of preventive measures and sources of lead was poor. On
average, village doctors with an undergraduate level of education scored 2.7 points higher
than those with a junior college level education. This determined that education played an
important role in increasing village doctors' knowledge (Huang et al., 2017).
Huang et al. (2017) stated that strengths of the study included a high response rate
of the survey and the use of a Chinese language version of the test instrument.
Weaknesses of the study included that only village doctors in Fenghuang County were
surveyed and may not have encompassed the characteristics of village doctors in all rural
areas (Huang et al., 2017).
This study was relevant to the current study in several ways. Although this study
was conducted in China, it focused on doctors in rural areas, measuring their knowledge
and practices of lead screening tools, just as the current study does. The current study
also used similar survey-based data collection tools with the study done by Huang et al.
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(„017). I he cnerall backgiound and methodology were useful in the research of provider
knowledge and practices of lead screening tools in the United States.
Haboush-Deloye, Marquez, and Gerstenbergcr (2017) conducted a study to
determine if physicians weie compliant with the CDC recommendations for screening for
lead exposure, if parents were compliant with physician orders, and if there were any
barriers that might have been present. Lead exposure in children is a significant problem
because there is no safe level of lead in the bloodstream and lead poisoning does not
manifest obvious signs and symptoms until irreversible damage has been done. Children
under age 6 years ot age are more susceptible to lead exposure because they tend to be on
floors more and place objects into their mouth. Lead poisoning can affect IQ level,
academic performance, and cognitive impairment; therefore, the CDC recommends all
children be screened at each well visit starting at 6 months with lead levels drawn at 12
months and 24 months, regardless of the risk. Most children have encountered a
physician whether it has been a pediatrician, primary care provider, or urgent care
provider within their first year. This presents a very important responsibility for health
care providers because they can detect early signs of exposure and prevent lead
poisoning. Therefore, it is crucial that health care providers treating children are assessing
their risk of exposure and are educating families on the seriousness of lead exposure and
the importance of lead screening. No theoretical framework for this study that was
identified (Haboush-Deloye et ah, 2017).
Haboush-Deloye et al. (2017) recognized three questions for the bases of their
research study. The first question was to determine if physicians were compliant with
CDC recommended blood lead level testing procedures. The second question was to
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determine ii parents were being compliant with physician ordered testing. The third
question was to determine ii there were any barriers to testing blood lead levels in
children less than 6 years old (Haboush-Deloye et ah, 2017).
1 he study was conducted between February 2010 and October 2010 with
physicians that stated they provided medical care in Clark County, Nevada. HaboushDeloye et al. (2017) utilized two methods to collect data. The first method was
completing phone calls/faxed surveys, and the second method was in-person interviews.
For the phone-calls/faxed method, the research team utilized a questionnaire from the
Childhood Tead Poisoning Prevention Program (CLPPP) to collect the data. The list of
physician names was composed from internet searches of the Nevada medical licensing
board, and any physician who the researchers believed provided care to children 6 years
of age and younger. A total of 516 physicians were called or faxed with only 139
responding to the questionnaire. Of those 139, only 77 met criteria of currently providing
medical care to children 6 years old and under. For the in-person interviews physicians
were selected if they had tested 100 or more children for lead the previous year in Clark
County. Only twelve physicians were identified and interviewed (Haboush-Deloye et al.,
2017).
To collect data from the phone or faxed method the questionnaire from the
CLPPP was utilized, which contained three questions. The first question addressed
whether the physician currently provided care to children 6 years of age and under, and if
so. the approximate number per year. The second question informed the physician of the
CDC recommendations on screening for lead and asked whether they followed those
recommendations. There were two sub questions to the second question if they answered
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no. Question 2a asked why they did not follow these recommendations and question 2b
asked what screening practices they used currently. The third question asked if they
ordered lead levels, whether it was in house or sent to an outside lab. and what percentage
of paients were compliant with the orders. For the interview, the researchers asked
physicians to discuss their current blood lead level screening practices, any barriers they
had identified, and parental compliance (Haboush-Deloye et ah, 2017).
I he physicians who participated in the study estimated that 107,000 children were
seen once in the last 12 months. The first question that researchers asked revealed that
only 52% of physicians were compliant with CDC recommendations for blood lead level
screening practices. Out of 77 participants, 44 (52%) stated they followed the
recommendations, 14 (18%) only conducted limited screening practices based off
exposure risk, and 23 (30%) did not follow the recommendations at all. Fourteen out of
the 23 participants not adhering to the CDC recommendations worked in acute care
settings and felt it was not necessary, two stated they did not comply because it was not
mandated by their state, three cited that only children living in high risk housing required
a test, and one stated he/she did not comply because others in the medical field had
informed them that it was not a standard care of practice. The second question the
researchers asked revealed that less than 80% of parents were compliant with physician
orders for blood testing. Only 30 physicians responded to this question on the survey, and
the range varied from 5% to 100% of parents being compliant. The third question that
researchers asked revealed two barriers: physician and parental noncompliance. Based
on the in-person interview of the 12 physicians, they identified lack of knowledge,
insurance, and money as barriers for compliance. 1 he researcheis concluded that
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implementing The LeadCare II unit to provide onsite blood level testing, educating
families on the importance of lead screening with no symptoms being identified, and
reducing cost to families for blood lead levels would lead to an increase in parental
compliance. In addition, educating physicians may be the only thing needed to increase
compliance to the CDC recommendations (Haboush-Deloye et ah, 2017).
Haboush-Deloye et al. (2017) identified two weaknesses in their research study.
First, the sample size was very small. This small sample size could have skewed the
results. The 164 physicians that did not respond could have been because they did not
lollow the recommendations and did not want to be looked at negatively. This would
have significantly changed the outcome of this study. The second weakness was that
there was no way to determine whether the answers provided were honest, because no
chart reviews were completed. Some physicians could have embellished on their
compliance. Regardless of the small sample size researchers concluded that increased
testing remains a critical need in Nevada (Haboush-Deloye et ah, 2017).
This study was relevant to the current research for several reasons. The
foundation of this study was physician compliance at screening for blood lead levels in
children, on which the current researchers collected data. This study laid a rich
foundation for the current researchers because it asks the same question, which allowed
for further comparison of data. It helped the current researchers build upon their research.
This study had an excellent questionnaire which served as a guide for the current research
in developing their own questionnaire. The previous researchers suggested that an
important response to physician noncompliance regarding recommended lead level
testing was educating physicians and families. The current researchers examined whether
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primary care providers were compliant with current CDC recommendations or if further
interventions were needed (Haboush-Deloye et ah, 2017).

Summary
Screening children for elevated blood lead levels can prevent the detrimental
effects that lead poisoning can have on children. The previous information that was
collected helped support the groundwork of the current research project. This information
was used to develop a questionnaire to determine whether healthcare providers were
educated on and implement the current CDC recommendations for lead screening in
children ages 1 to 5 years of age.

Chapter III
Design and Methodology
Exposure to lead can cause detrimental effects, especially in children. To reduce
effects ol lead exposure and improve screening practices among primary care providers,
the CDC has created recommendations to improve lead screening practices. This study
was conducted to determine primary care providers' knowledge of these
recommendations and their self-reported practices regarding screening children 1 to 5
years ot age for lead exposure. In this section, the population, methods of data collection,
and setting will be discussed. The data collection tool (questionnaire) will also be
presented.
Design of Study
Hie researchers utilized a descriptive, non-experimental, quantitative design to
investigate primary care providers' knowledge of CDC lead exposure screening
recommendations and their self-reported practices regarding screening children 1 to 5
years for lead exposure. Data for this research project were collected from a convenience
and snowball sample of primary care providers who see patients between the ages of 1
and 5 years old. Data was gathered via a questionnaire developed by the researchers (See
Appendix A for questionnaire). The questionnaire was developed based on the CDC
recommendations of when to screen for lead exposure and when to test serum blood
levels for lead exposure. After collecting questionnaire responses, the researchers were
able to analyze primary care providers' general knowledge of CDC recommendations
regarding lead exposure screening and their self-reported practices regarding screening
for lead exposure. This design was appropriate given participant accessibility, the limited
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time to collect data, and the possibility of gaining relevant information though a survey
method.
Setting for Research Project
1 he researchers utilized two different methods to survey primary care providers.
The first method was completed through email. The questionnaire was emailed to
primary care providers in the southeastern United States, which included both urban and
rural regions. The four researchers compiled a list that consisted of emails for primary
care providers in this region. This contact list of primary care providers was compiled
from previously enrolled students in a master's and doctorate family nurse practitioner
program, and previous and current student preceptors. The second method was completed
through social media. The four researchers placed the link to the questionnaire on social
media and was made available to participants. Surveys that were distributed through
email or social media had no close relation to the researchers. It is possible that primary
care providers who chose to participate in the study may have known the student
researchers; however, due to the anonymous nature of the online questionnaire, there was
no identifiable link.
Population and Sample
This research study included the southeastern United States. The target population
included all practicing primary care providers who see patients between the ages of 1 and
5 years of age. The accessible population was primary healthcare providers. Convenience
sampling and snowball sampling was utilized. The only participants recruited were those
emailed (including previous preceptors and previous giaduates from the (jinduate
Nursing Department) as well as primary care providers who were exposed to the
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questionnaire via social media. 1 he sample in this study was limited to primary care
providers in Mississippi, because each state has slightly different but specific
recommendations for reporting lead screening results. To accurately test knowledge of
these recommendations, the researchers needed to limit participants included in the study
to one specific state.
Protection of Sub jects
Permission to conduct the study was first acquired from the Institutional Review
Board (IRB) at Mississippi University for Women (see Appendix B for IRB approval).
The data for this study was gathered through a quantitative, non-experimental, descriptive
research design, utilizing questionnaire responses, obtained from primary care providers.
All data gathered from the online questionnaire were kept confidential and were protected
by the researchers. Data collected from participants who were recruited by email were
submitted via SurveyMonkey, and no identifiers were used. Data collected from
participants from social media were submitted via SurveyMonkey as well, and no
identifiers were used. The link on the social media cite was a secure link that did not use
any identifiers. Therefore, computer-collected data remained anonymous.
Data collected by each researcher were transferred and stored on a spreadsheet
created in Excel and saved on each researcher's respective password-protected jump
drive to allow access by the researchers and statistician only. No data were saved on
computer hard drives. Once all the data collected by each researcher were compiled for
analysis, all individual written data or jump drives were destroyed. Only group data were
reported in the findings.
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Methods of Data Collection
4 his questionnaire was administered through SurveyMonkey to various primary
caie providers in Mississippi, including providers who serve as preceptors for the
Graduate Nursing Department, as well as previous graduates. The researchers sent a
recruiting email with a link to a 13-question questionnaire. In addition, the link for the
online questionnaire was available on social media. Subjects were not offered any
compensation or incentives in return for their participation.
The questionnaire was available via the SurveyMonkey link for a minimum of 2
weeks and a maximum of 2 months. Data were evaluated to determine whether primary
care providers were adhering to CDC recommendations regarding blood lead level
screenings and whether children were being screened at the recommended age range.
Data were collected periodically due to online accessibility.

Methods of Data Instruments
The researchers utilized a descriptive, non-experimental, quantitative design. This
design aided in determining primary care providers' knowledge and practices regarding
childhood lead poisoning prevention. The researchers distributed optional questionnaires
to primary care providers via email and social media utilizing a SurveyMonkey link to
collect the data. The questionnaire was available to all participants for the same amount
of time, and the same survey was used for every participant. The participant's rights were
protected by the researchers throughout the study. The subjects were provided consent to
participate by submission of the questionnaire. They were informed that they could
withdraw from the study at any time prior to submission of the questionnaire and that
their submission would not affect them in any way due to the anonymous nature of the
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stud). No action 01 behavior were asked of the participants, only responses to the 13
questions. The questionnaire was developed by the researchers, and only had face
validity.
The questionnaire contained four demographic questions, which sought
information on years of experience as a primary care provider, whether the provider saw
patients under 6 years ot age, the type of primary care provider, and the current area of
practice. In addition, the questionnaire contained seven knowledge-based questions,
which included specific questions concerning the actual recommendations proposed by
the CDC. Lastly, two questions were included regarding the self-reported practices of the
primary care provider. The researchers utilized the most recent CDC recommendations
regarding childhood lead poisoning prevention to create the questionnaire.
After the questionnaire was developed, it was reviewed and approved by a faculty
research committee. The researchers obtained consent from the Institutional Review
Board before initiating the data collection portion of the study. Instructions for correct
completion were included at the beginning of the questionnaire. It was explained that the
questionnaire would take approximately 10 minutes to complete. In addition, all
participants were informed that at any time during the survey they could stop but that by
completing the survey they were consenting to participate. Participants were excluded
from the study if the provider indicated that they did not provide care to children younger
than 6 years of age.
The questionnaire was brief and comprehensive, which made it appropriate to
adequately answer the research questions. All participants were informed of the survey
process and that all submissions are anonymous. Once the responses were collected, the
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data was sent to a statistician to be analyzed using descriptive statistics, means and
standard deviations, frequency distribution, and central tendencies.
1 he questionnaire was analyzed by giving a numerical score to correct/incorrect
responses provided by the participants for the knowledge question section. A score of 5
out of 6 was considered knowledgeable. A score below a 5 out of 6 was considered
unknowledgeable. Data were analyzed for provider knowledge and adherence to the
CDC s recommendations for the screening of lead poisoning in children under 6 years of
age.

Methods of Data Analysis
Data were collected and then placed in an Excel processing document where it
was analyzed using descriptive statistics, means and standard deviations, frequency
distribution, and central tendencies. Statistical analysis was performed by a statistician.
Demographic data, scores of knowledge-based questions, and self-reported practices
were analyzed and compared. Study findings were reported in the following chapter.

Chapter IV
Research Findings
The purpose ot this research study was to determine if primary care providers
were knowledgeable oi the CDC recommendations for childhood lead poisoning
prevention and to evaluate the self-reported practices of primary care providers regarding
these recommendations. Early detection of elevated blood lead levels would allow
providers to put preventative practices in place, such as retesting, education on lead
exposure, medication, and lead abatement of homes, which can minimize or prevent
damage from occurring. The researchers sought to determine if primary care providers
were knowledgeable and providing proper screening practices.
Profile of Study Population
Data for the study was obtained from a convenience sample of primary care
providers via a questionnaire developed by the researchers. The questionnaire was placed
into SurveyMonkey and was available from March until May of 2019. Potential
participants were sent a recruitment email asking for participation in the study. 1 he
SurveyMonkey link was also shared on social media in order to recruit more participants.
The same recruitment message was used on social media as well. Snowball sampling may
also have contributed to the study population due to provideis shaiing the study on social
media and via email with their peers. The study sample included 110 participants. The
data were collected from the surveys and placed in an Excel document.
The questionnaire consisted of demographic data which included years of
experience, provider type, age of patients, and the area of practice. The demographic
questions were followed by seven questions to determine if primary care providers were
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knowledgeable of CDC recommendations. Lastly, the questionnaire concluded with two
questions to determine the providers' self-reported clinical practice regarding lead risk
assessment and screening.
When reviewing demographic data of the study population, providers' years of
experience was first assessed (see Figure 1). Of the 110 study participants, 38.2% of
providers had 5 years of experience or less (n = 42), and 61.8% providers had more than
5 years of experience (n = 68). The next question was used to determine the type of
primary care providers participating in the study (see Figure 2). Of the 110 participants,
20% were physicians (n =22), 79.1% were nurse practitioners (n = 87), and 0.9% listed
their profession as other (n =1). The age of patients that the providers cared for was next
assessed (see Figure 3). Data revealed that 90.9% of providers saw patients under 6 years
of age (n = 100). and 9.1% did not see patients under 6 years of age (n = 10). The
providers" area of practice was assessed (see Figure 4). Of the sample population. 64.5%
providers worked in family practice (n = 71), 22.7% worked in pediatrics (n — 25), and
12.7% of providers worked in specialty care (n = 14).
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How many years of experience do you have as a primary care provider?

5 years or less

Greater than 5 years

How many years of experience do you have as a primary care provider?

Figure 1, Years of experience
I am a (Profession)

Nurse Practitioner
I am a (Profession)

Figure 2, Type of provider

Other
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Figure 3, Patient population

Which best describes your current area of practice?

Family Practice

Pediatrics

Which best describes your current area of practice?

Figure 4, Area of practice

Specialty
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Statistical Results
The purpose of this study was to determine if primary care providers were
knowledgeable of CDC recommendations for lead assessment and to evaluate selfreported practices of the providers. Data was collected from SurveyMonkey, where 110
questionnaiies were completed by primary care providers practicing in Mississippi. The
questionnaire was developed by the researchers based on CDC recommendations for
appropriate lead screening practices for children under 6 years of age. The researchers
collected the surveys, downloaded responses from SurveyMonkey as an Excel file, then
transferred the data to a professional statistician for statistical analysis. The statistician
utilized SPSS 25.0 to conduct the descriptive analyses and chi-square analyses of
independence, which is also called chi-square analyses of association. The researchers
examined the statistical results in order to answer the research questions and explore
other findings of interest.
Findings Related to the Research Questions
Research question 1.
Are primary care providers knowledgeable of CDC recommendations for
childhood lead poisoning prevention? Of the 110 questionnaires completed, the average
score on the seven knowledge-based questions was 72.6%. The minimum score was 14%
and the maximum score was 100%. I he histogram below reveals that only one
participant answered a single question correctly, scoring 14%. l ive participants scored a
29% by answering only two of seven questions correctly. Eleven participants answered
three questions correctly with a score of 43%. Seventeen providers answered 57% by
answering four of the knowledge-based questions correctly. 1 wenty-seven paiticipants
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scored a 71% by answering five questions correctly. Thirty-one providers scored 86% by
answeiing six of seven questions correctly. Only eighteen participants answered all seven
questions conectly, scoring 100% (see figure 5). Data analysis revealed that primary care
providers w ere not knowledgeable of the CDC recommendations for lead screening in
children based on the researchers' operational definition of "knowledgeable" in chapter
one. A score of 85.7%, or six correct responses out of seven questions, was considered
knowledgeable. The mean score of the questionnaire was 72.6%; therefore, the
researchers concluded that primary care providers were not knowledgeable of CDC
recommendations.
Histogram
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Research question 2.
What are the self-reported practices of primary care providers regarding
childhood lead poisoning prevention? The researchers asked the participants two
questions based on their current personal practices. The first question asked was
regarding when the provider reported screening children using the lead poisoning risk
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assessment questionnaire. 1 he providers who do not currently treat patients under 6 years
of age were excluded from this analysis. Of the 100 participants who reported seeing
children under 6 years ol age, 60 stated that they screen children using the risk
assessment questionnaire at each well visit until 6 years of age, which is the current
recommendation from the CDC. Eight providers reported screening at the 12-month well
child visit only, fifteen participants reported only screening if the child exhibited signs
and symptoms of lead poisoning, and 17 reported never using the lead risk assessment to
screen children (see Figure 6).
Screening Children Using Risk Assessment Questionnaire

« Each W e l l Visit

beginning at 6 mo

« At 12 and 24 months of age

- Only if

s/s

Never

Figure 6, Screening practices of providers
The second question regarding the participants' current personal practices asked
the providers how often they ordered blood lead levels on children under the age of 6
years. Of the 100 responses analyzed, four reported ordering blood lead levels at every
well visit beginning at 6 months of age. Fifty-five providers reported ordering the blood
lead levels at 12 and 24 months of age, which is the current CDC recommendation.
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Twenty-four reported only ordering blood lead levels if the child exhibited signs and
symptoms of lead poisoning, and 17 reported never ordering lead levels on children (see
Figure 7).

S c r e e n i n g C h i l d r e n Using B l o o d Lead Level

• Every Well Visit beginning at 6 mo

» At 12 and 24 months of age

* Only if s/s

Never

Figure 7, Blood lead level screening in children
Data Analysis

Data were also analyzed for various findings of interest. The association between
the profession (either physician or nurse practitioner) and the average score on the quiz
was calculated in two ways. First, a correlation was calculated, using the binary variable
profession (physician, nurse practitioner) and the average score. There was no
statistically significant correlation between profession and average score, rPb= 0.061,

p=0.530. A Chi-square of association was calculated to look at the two variable
professions (physician, nurse practitioner) and the score. This suggests that there is no
association between the profession and the overall number of questions answered
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correctly, x2 (6. N =109)= 9.59,

0,143. It was determinedp=
that neither profession was

knowledgeable of the recommendations for lead screening practices by the C DC.
1 o further address research question number one, the data was analyzed by years
of expei ience. Ihe associations between the variable "years of experience" and the
correctly answering oi the questions, respectively, were not statistically significant.
Finally, for research question one. the association between "area of practice" and
correctly answering the knowledge-based questions was analyzed. Providers who
practiced in pediatrics were more likely to correctly respond to the knowledge-based
questions. Although scoring well on most knowledge-based questions, only 68% of
pediatric providers were aware that public health actions should be initiated when blood
lead levels are greater than or equal to 5 pg/dl in children. Many providers chose 10
pg/dl, which is consistent with previous recommendations.
Out of 100 participants utilized for the analysis of research question two, only
60% of the providers (n =60) reported accurately utilizing the lead poisoning risk
assessment questionnaire recommended by the CDC in their cuirent clinical practice. A
chi-square of association was performed to examine the relationship between years of
experience" and "frequency of screening children using the lead poisoning risk
assessment questionnaire", and the relationship between these variables was significant,

X2n> N = 100) = 11.07. p — 0.011. Thus, providers with more than 5 years of experience
were more likely to follow the recommendations of the CDC for utilizing the risk
assessment questionnaire. Of the 100 participants, only 55% of the providers (n - 55) are
accurately ordering blood lead levels as recommended by the CDC. When performing the
same analysis of the relationship between -'years of experience' and "frequency of

56
ordering blood lead levels , the chi-square test of independence suggests that there is not
a significant relationship between the variables, x (3, N=T()0) = 4.73. p= 0.193.
Ihe two sell-reported practice variables were also analyzed by profession (nurse
practitioner or physician). These were analyzed including respondents that reported not
seeing patients under the age of 6 years of age and without them. None of the results were
significant at the .05 level.

Summary Findings
In total 110 surveys were collected where participants responded to a survey that
assessed for knowledge and self-reported practices of lead screening in children less 6
years of age. Of the 110 participants 10 of the providers did not provide care to children
less than 6 years of age. The research study revealed that primary care providers were not
knowledgeable nor routinely adhered to CDC recommendations concerning childhood
blood lead level screening and prevention. According to the statistical analysis of the
providers, pediatric providers were more knowledgeable. Data analysis also revealed that
primary care providers are more likely to utilize the risk assessment questionnaire
correctly as compared to obtaining blood lead levels correctly based on CDC
recommendations.

CHAPTER V
Outcomes of the Research
Lead poisoning is the leading most preventable environmental-associated disease
among children. 1 he consequences ol lead poisoning can be very serious and can result
in death. An individual who is exposed to lead can suffer from mental and physical
impaiiments, which could include, but are not limited to, decreased IQ levels, seizures,
anemia, coma, and even death. Lead poisoning is so abundant worldwide, the World
Health Organization has a goal to eradicate lead poisoning by 2020. Nationally, the
Centers tor Disease C ontrol (2018) has highlighted lead levels of 5 pg/dl as dangerously
elevated and requires immediate action to prevent further exposure. (CDC, 2018).
The purpose of this research study was to determine if primary care providers are
knowledgeable of the CDC recommendations for childhood lead poisoning prevention
and to evaluate the self-reported practices of primary care providers regarding these
recommendations. By determining if primary care providers are following
recommendations of the CDC for lead screening in children, the current researchers
sought to identify any lack of knowledge or lack of screening practices which would
indicate the need for further education.
The study applied Dr. Nola Pender's HPM as the theoretical framework. Pender's
theory focused around the concept of promoting an individual s well-being by
encouraging one to pursue their own health. The questions asked by the researchers of
this study included the following:
1

Are primary care providers knowledgeable of CDC recommendations for
childhood lead poisoning prevention?
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2. What are the self-reported practices of primary care providers regarding
childhood lead poisoning prevention?
I he research was conducted throughout clinics across the state of Mississippi. A
convenience and a snowball sample of 110 participants was utilized in this study. The
researchers designed a questionnaire created through SurveyMonkey, which was
available from March until May 2019. In this chapter, the following topics will be
further discussed: (a) summary and discussion of the findings;

(b) implications; (c)

limitations; and (d) future recommendations for changes or additions to future clinical
studies on the topic.

Summary and Discussion of the Findings
Several interesting results emerged as a result of the data analysis. The
predetermined operational definition of "knowledgeable" as set by the researchers was
indicated by correctly answering six of the seven knowledge-based questions correctly.
The research study revealed that primary care providers were not knowledgeable, nor
were they adhering to CDC recommendations concerning childhood blood lead level
screening and prevention. The average score on the knowledge-based questions was
72.6%, which was below the benchmark set by the researchers ol 85.7%. When
evaluating self-reported practices of the sample population, only 60% reported correctly
screening for lead exposure using the lead risk assessment questionnaire, filty-five
percent reported accurately screening with blood levels as recommended b\ the CDC.
There is a significant lack of education and screening piactices regardless of most of the
demographic data collected. For example, there was no association found between
profession or years of experience and the overall number of questions answered.
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One noteworthy discovery was of the 110 respondents, only 18 respondents
scored 100%. Another concerning finding was that over 90% of the participants reported
that they see and treat children under the age of 6 years. With this information, it holds
true to the proposition that education needs to be provided in order to improve
implementation ot the new lead screening recommendations.
Limitations

Data was collected using 110 questionnaires from respondents who practice in the
state of Mississippi. I he small sample size limited this study, as it does not accurately
represent healthcare providers' knowledge of lead screening practices in the country.
Furthermore, collecting data in such a short period of time limited the researchers' ability
to gain access to more subjects. Another limitation was the lack of alternate means of
dispensing the questionnaires, which could have yielded broader results in the study. One
respondent also admits to getting one of the knowledge-level questions right because of
the wording of the answer choice. The survey should have had answer choices that
included options between old and new recommendations to more accurately reflect true
practices.
Conclusion

The impetus of the current research study was to determine healthcare piovidcis
knowledge level and self-reported practices regarding lead-poisoning prevention
recommendations. As discussed in previous sections, the CDC has set forth evidencebased recommendations to aid in the avoidance of lead poisoning and its impediments in
young children. According to the results, there are an unfortunate amount of healthcare
providers who see children under the age of 6 years who were not consideied
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knowledgeable of the CDC's icommendations
recommendations r^o,-a;
regarding ,lead poisoning prevention. Out
of 110 questionnaires, only 1 8 of the respondents scored 100%, and the average score
was only 72.6%. A score ol 14% was documented as the lowest knowledge level result.
The fact that a practicing healthcare provider scored this insufficient in lead poisoning
prevention scieening knowledge indicates that much education and awareness is needed
regarding this subject matter. The Chi-square of association that was calculated revealed
that overall, the surveyed healthcare providers only answered 5 out of 7 knowledge
questions correctly. C orrectly answering 6 out of 7 wras considered knowledgeable.
Implications

Healthcare providers have the efficacy and responsibility to take an aggressive
approach toward lead poisoning prevention in young children by adhering to
recommendations created by the CDC. Based on the data collected from this research
study, there is a crucial need for further education of the CDC's lead poisoning
prevention recommendations. In 2012, the CDC lowered the actionable blood lead level
from 10 pg/dk to 5 pg/dL based on scientific studies. The CDC predicted that, with the
newly lowered actionable level, there would be more than 450,000 children who will be
considered ''exposed".
With this evidence, it is vital for healthcare providers to be a line of defense lor
such statistics. Healthcare providers can greatly decrease the risk ol exposure to lead by
conducting adequate routine screenings and early intervention. However, before that can
be done, healthcare providers' knowledge level of the recommendations must be
increased. The researchers suggest that awareness of these recommendations be expanded
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by educational in-serviccs to clinicians, clinicians' offices, and to the general public using
health fairs.
Recommendations
Based on the significant findings

of the study, recommendations for future study

should be discussed. The population of this study was limited to just the state of
Mississippi, therefore reducing the validity of the collected data. If another study is done
regarding this topic, researchers should take action to expand the tested subjects to a
broader, national sample group.
Collecting a more evenly disbursed professional sample would also be interesting
to analyze. This study included over 75% nurse practitioner respondents, leaving a huge
gap in the knowledge level of advanced practice nurses compared to physicians or
physician assistants. Determining true provider professional knowledge could guide
researchers where to provide educational teachings and awareness.
Another recommendation for future research regarding this disparity would be to
focus more on what actions are to be taken after screening measures are initiated.
Obtaining this information would bring a more in-depth understanding of healthcare
providers' knowledge regarding lead poisoning prevention. Because eaily interventions
in elevated blood lead levels are vital, understanding healthcare providers' knowledge of
this is important in preventing long-term detrimental effects of lead poisoning in children
As discussed, implications for future research are a vital outcome of this study.
While the study findings

are significant, the motivation to increase awareness is less than

desirable without further data. The findings of this study indicate that further research for
lead poisoning prevention practices in the primary care setting by healthcare providers is

warranted. This study raised the several possible subject matters for future research.
These include further investigation into healthcare providers' awareness of current
recommendations, knowledge level of specific provider professions, and knowledge level
ot healthcare pio\ ideis regarding the actions to be taken after lead poison screening in
children.
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Appendix A
Childhood Lead Poisoning Prevention in Primary Care
As students in the Family Nurse Practitioner Program at Mississippi University for
Women, we thank you for participating in our study. The following questions pertain to
our required yearlong research study that will aid us in completing our Master of Science
in Nursing. This study is examining the knowledge and self-reported practices of primary
care providers in Mississippi regarding childhood lead poisoning prevention. If you are
not a primary care provider, or you do not practice in Mississippi, then please do not
complete and submit the questionnaire. Participation is strictly voluntary. Completion and
submission of this questionnaire will imply your consent to participate in the study. You
may choose to withdraw from the study at any time prior to submission. We ask that
participants uphold the 1 lonor Code and choose answers based on their present
knowledge and experience, without utilizing outside resources. This will provide us with
a more accurate analysis during our data collection. All submissions will be anonymous;
therefore, we ask that you do not enter your name or any personal identifiers on the
survey. Participation, or lack thereof, along with score on the questionnaire will not
influence work standing or preceptor status, as all submissions are completely
anonymous. Thank you for your participation.

1. How many years of experience do you have as a primary care provider?
a. 5 years or less
b. Greater than 5 years
2. 1 am a
a.
b.
c.
d.

Physician
Nurse Practitioner
Physician Assistant
Other

3. Do you currently see patients under 6 years of age?
a. Yes
b. No
4. Which best describes your current area of practice ?
a.
b.
c.
d.

Family Practice
Internal Medicine
Pediatrics
Specialty
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5. What should not be addressed when performing a lead risk assessment
a. Living in. or regularly visiting, a house built before 1960
b. Evidence of chewed or peeling paint on woodwork
c. 1 arent with lead poisoning as a child
d. food prepared or stored in imported pottery
e. Recent home renovations
Playing with keys
6. How often does the Center lor Disease Control and Prevention (CDC)
recommend screening children for lead exposure using a lead risk assessment
questionnaire?
a. At each well visit
b. Annually
c. Once before 6 years of age
d. Once at 12 months of age
7. 1 he Center for Disease Control and Prevention (CDC) recommends children
should have blood lead levels measured
a. at 12 and 24 months of age.
b. once before 6 years of age.
c. only il the patient had a risk identified during the lead risk assessment
questionnaire.
d. o n l y if the patient exhibits symptoms associated with lead poisoning with
lead poisoning including developmental delay.
8. The Center of Disease Control and Prevention (CDC) recommends public health
actions be initiated in children ages 1-5 when blood lead levels are greater than or
equal to _
pg/dL.
a. 2
b. 5
c. 10
d. 15
9. Use of a fingerstick (capillary) blood sample is appropriate lor lead screening
purposes; however, confirmatory testing with a venous sample is preferred when
blood lead concentrations greater than or equal to 5 pg/dL are obtained.
a. True
b. False
10. A serum lead level greater than 5 pg/dL should be reported to
a. a local emergency room or hospital.
b. the Center for Disease Control and Prevention (CDC).
c. the American Association of Poison Control Centers (AAPCC).
d. Mississippi State Department of Health Lead Poisoning Prevention and
Healthy Homes Program (MSDHLPPHHP).
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11. If a child has a blood lead level between 5-9 pg/d, all of the following actions are
recommended except:
a. Routine assessment of milestones.
b. Environmental assessment by detailed history to identify potential source
of lead exposure.
c. Initiation of chelation therapy.
d. Nutritional counseling regarding intake of calcium and iron.
e. Follow-up blood testing at recommended intervals based on the child's
age.
12. Based on your personal current practice, how often do you screen children
using the lead poisoning risk assessment questionnaire?
a. 1 screen at each well-child visit until 6 years of age.
b. 1 screen at the 12-month well-child visit.
c. 1 only screen the child, if he or she exhibits signs and symptoms of lead
poisoning.
d. 1 never use the lead risk assessment tool to screen children for lead
poisoning.
13. Based on your personal current practice, how often do you order blood lead
levels on children under the age of 6 years?
a. 1 order lead levels at each well visit, beginning at 6 months of age.
b. I order lead levels at 12 and 24 months of age.
c. I only order lead levels, if the child exhibits signs and symptoms of lead
poisoning.
d. I never order lead levels on children for lead poisoning.
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